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(54) GAS TURBINE ENGINE WITH GUIDED BLEED AIR DUMP

(57) A gas turbine engine (20) includes a propulsor
delivering air into a core engine inward of an outer core
panel (104). The core engine has a compressor section
(24), a combustor (56) and a turbine section (28). A com-
pressor bleed system includes a bleed valve (115) on a

conduit communicating with compressed air from the
compressor section (24). The bleed valve (115) is con-
figured to deliver air into a chamber (116) where it can
flow outwardly of the core engine at an exit location ra-
dially inward of the outer core panel (104).
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Description

BACKGROUND OF THE INVENTION

[0001] This application relates to a compressor bleed
air dump wherein the air is guided outwardly of a core
housing.
[0002] Gas turbines engines are known and typically
have a fan delivering air into a bypass duct as propulsion
air and into a core engine. The core engine includes a
compressor which compresses the air and delivers it into
a combustor. The compressed air is mixed with fuel and
ignited and products of that combustion pass down-
stream over turbine rotors driving them to rotate. The
turbine rotors in turn drive compressor and fan rotors.
[0003] The operation of the compressor raises chal-
lenges. At times, particularly at startup of the engine, it
is desirable to bleed air away from the compressor to
maintain compressor stability.
[0004] Typically a valve is opened that communicates
with the compressed air. The air is dumped outwardly of
a housing of the core engine into the bypass duct.
[0005] Presently an outer panel provides an outer sur-
face of the core housing. The bleed air is dumped into a
chamber inward of the outer panel, and then through lou-
vers in an outer peripheral surface of the outer panel into
the bypass duct.

SUMMARY OF THE INVENTION

[0006] According to an aspect of the present invention,
a gas turbine engine includes a propulsor delivering air
into a core engine inward of an outer core panel. The
core engine has a compressor section, a combustor and
a turbine section. A compressor bleed system includes
a bleed valve on a conduit communicating with com-
pressed air from the compressor section. The bleed valve
is configured to deliver air into a chamber where it can
flow outwardly of the core engine at an exit location ra-
dially inward of the outer core panel.
[0007] In an embodiment of the above, an inner core
housing surrounds the compressor section and defines
the chamber between the inner core housing and the
outer core panel.
[0008] In another embodiment according to any of the
previous embodiments, a flow guide member is posi-
tioned within the chamber to guide the bleed airflow from
the valve to the exit location, and the flow guide member
is received in the chamber. The flow guide member sep-
arates the chamber into a bleed air portion and a non-
bleed air portion not receiving the bleed air.
[0009] In another embodiment according to any of the
previous embodiments, there is at least one gas turbine
engine accessory in the non-bleed air portion of the
chamber.
[0010] In another embodiment according to any of the
previous embodiments, the at least one accessory is an
actuator for a variable vane.

[0011] In another embodiment according to any of the
previous embodiments, a forward wall is positioned
spaced from the flow guide member to define the bleed
air path.
[0012] In another embodiment according to any of the
previous embodiments, the forward wall is a firewall.
[0013] In another embodiment according to any of the
previous embodiments, the flow guide member extends
with a generally radially outwardly extending component
and then turns at a radially outer location into a generally
axially extending component until reaching the exhaust.
[0014] In another embodiment according to any of the
previous embodiments, the compressor bleed system
bleeds air from a midpoint between a low pressure com-
pressor and a high pressure compressor in the compres-
sor section.
[0015] In another embodiment according to any of the
previous embodiments, an acoustic treatment is formed
on an outer peripheral surface of the outer core panel.
[0016] In another embodiment according to any of the
previous embodiments, a control (e.g. a control system)
selectively opening the bleed valve to allow air to bleed
from the compressor section into the bleed airpath.
[0017] According to another aspect of the present in-
vention, a gas turbine engine includes a fan delivering
air into a bypass duct defined by an outer fan housing
and an inner core engine panel. The fan also delivers air
into a core engine inward of the outer core panel. A com-
pressor section receives air from the fan rotor, a com-
bustor and a turbine section. A compressor bleed system
includes a bleed valve on a conduit communicating with
compressed air from the compressor section. The bleed
valve is configured to deliver air into a chamber where it
can flow outwardly into the bypass duct, with the air ex-
iting the core engine at an exit location radially inward of
the outer core panel.
[0018] In an embodiment of the above, an inner core
housing surrounds the compressor section and defines
the chamber between the inner core housing and the
outer core panel.
[0019] In another embodiment according to any of the
previous embodiments, a flow guide member is posi-
tioned within the chamber to guide the bleed airflow from
the valve to the exit location, and the flow guide member
is received in the chamber. The flow guide member sep-
arates the chamber into a bleed air portion and a non-
bleed air portion not receiving the bleed air.
[0020] In another embodiment according to any of the
previous embodiments, there is at least one gas turbine
engine accessory in the non-bleed air portion of the
chamber.
[0021] In another embodiment according to any of the
previous embodiments, the at least one accessory is an
actuator for a variable vane.
[0022] In another embodiment according to any of the
previous embodiments, a forward wall is positioned
spaced from the flow guide member to define the bleed
air path.
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[0023] In another embodiment according to any of the
previous embodiments, the flow guide member extends
with a generally radially outwardly extending component
and then turns at a radially outer location into a generally
axially extending component until reaching the exhaust.
[0024] In another embodiment according to any of the
previous embodiments, the compressor bleed system
bleeds air from a midpoint between a low pressure com-
pressor and a high pressure compressor in the compres-
sor section.
[0025] In another embodiment according to any of the
previous embodiments, an acoustic treatment is formed
on an outer peripheral surface of the outer core panel.
[0026] The present invention may include any one or
more of the individual features disclosed above and/or
below alone or in any combination thereof.
[0027] These and other features of the present inven-
tion can be best understood from the following specifica-
tion and drawings, the following of which is a brief de-
scription.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

Figure 1A schematically shows an engine.
Figure 1B shows a portion of an engine as known.
Figure 2A shows a bleed air dump path.
Figure 2B shows a feature of the Figure 2A dump
path.
Figure 3 is an end view of the structure shown in
section in Figure 2A.

DETAILED DESCRIPTION

[0029] Figure 1A schematically illustrates a gas turbine
engine 20. The gas turbine engine 20 is disclosed herein
as a two-spool turbofan that generally incorporates a fan
section 22, a compressor section 24, a combustor section
26 and a turbine section 28. The fan section 22 may in-
clude a single-stage fan 42 having a plurality of fan blades
43. The fan blades 43 may have a fixed stagger angle or
may have a variable pitch to direct incoming airflow from
an engine inlet. The fan 42 drives air along a bypass flow
path B in a bypass duct 13 defined within a housing 15
such as a fan case or nacelle, and also drives air along
a core flow path C for compression and communication
into the combustor section 26 then expansion through
the turbine section 28. A splitter 29 aft of the fan 42 divides
the air between the bypass flow path B and the core flow
path C. The housing 15 may surround the fan 42 to es-
tablish an outer diameter of the bypass duct 13. The split-
ter 29 may establish an inner diameter of the bypass duct
13. Although depicted as a two-spool turbofan gas tur-
bine engine in the disclosed nonlimiting embodiment, it
should be understood that the concepts described herein
are not limited to use with two-spool turbofans as the
teachings may be applied to other types of turbine en-

gines including three-spool architectures. The engine 20
may incorporate a variable area nozzle for varying an
exit area of the bypass flow path B and/or a thrust reverser
for generating reverse thrust.
[0030] The exemplary engine 20 generally includes a
low speed spool 30 and a high speed spool 32 mounted
for rotation about an engine central longitudinal axis A
relative to an engine static structure 36 via several bear-
ing systems 38. It should be understood that various
bearing systems 38 at various locations may alternatively
or additionally be provided, and the location of bearing
systems 38 may be varied as appropriate to the applica-
tion.
[0031] The low speed spool 30 generally includes an
inner shaft 40 that interconnects, a first (or low) pressure
compressor 44 and a first (or low) pressure turbine 46.
The inner shaft 40 is connected to the fan 42 through a
speed change mechanism, which in the exemplary gas
turbine engine 20 is illustrated as a geared architecture
48 to drive the fan 42 at a lower speed than the low speed
spool 30. The inner shaft 40 may interconnect the low
pressure compressor 44 and low pressure turbine 46
such that the low pressure compressor 44 and low pres-
sure turbine 46 are rotatable at a common speed and in
a common direction. In other embodiments, the low pres-
sure turbine 46 drives both the fan 42 and low pressure
compressor 44 through the geared architecture 48 such
that the fan 42 and low pressure compressor 44 are ro-
tatable at a common speed. Although this application dis-
closes geared architecture 48, its teaching may benefit
direct drive engines having no geared architecture. The
high speed spool 32 includes an outer shaft 50 that in-
terconnects a second (or high) pressure compressor 52
and a second (or high) pressure turbine 54. A combustor
56 is arranged in the exemplary gas turbine 20 between
the high pressure compressor 52 and the high pressure
turbine 54. A mid-turbine frame 57 of the engine static
structure 36 may be arranged generally between the high
pressure turbine 54 and the low pressure turbine 46. The
mid-turbine frame 57 further supports bearing systems
38 in the turbine section 28. The inner shaft 40 and the
outer shaft 50 are concentric and rotate via bearing sys-
tems 38 about the engine central longitudinal axis A
which is collinear with their longitudinal axes.
[0032] Airflow in the core flow path C is compressed
by the low pressure compressor 44 then the high pres-
sure compressor 52, mixed and burned with fuel in the
combustor 56, then expanded through the high pressure
turbine 54 and low pressure turbine 46. The mid-turbine
frame 57 includes airfoils 59 which are in the core flow
path C. The turbines 46, 54 rotationally drive the respec-
tive low speed spool 30 and high speed spool 32 in re-
sponse to the expansion. It will be appreciated that each
of the positions of the fan section 22, compressor section
24, combustor section 26, turbine section 28, and fan
drive gear system 48 may be varied. For example, gear
system 48 may be located aft of the low pressure com-
pressor, or aft of the combustor section 26 or even aft of
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turbine section 28, and fan 42 may be positioned forward
or aft of the location of gear system 48.
[0033] The fan 42 may have at least 10 fan blades 43
but no more than 20 or 24 fan blades 43. In examples,
the fan 42 may have between 12 and 18 fan blades 43,
such as 14 fan blades 43. An exemplary fan size meas-
urement is a maximum radius between the tips of the fan
blades 43 and the engine central longitudinal axis A. The
maximum radius of the fan blades 43 can be at least 40
inches, or more narrowly no more than 75 inches. For
example, the maximum radius of the fan blades 43 can
be between 45 inches and 60 inches, such as between
50 inches and 55 inches. Another exemplary fan size
measurement is a hub radius, which is defined as dis-
tance between a hub of the fan 42 at a location of the
leading edges of the fan blades 43 and the engine central
longitudinal axis A. The fan blades 43 may establish a
fan hub-to-tip ratio, which is defined as a ratio of the hub
radius divided by the maximum radius of the fan 42. The
fan hub-to-tip ratio can be less than or equal to 0.35, or
more narrowly greater than or equal to 0.20, such as
between 0.25 and 0.30. The combination of fan blade
counts and fan hub-to-tip ratios disclosed herein can pro-
vide the engine 20 with a relatively compact fan arrange-
ment.
[0034] The low pressure compressor 44, high pressure
compressor 52, high pressure turbine 54 and low pres-
sure turbine 46 each include one or more stages having
a row of rotatable airfoils. Each stage may include a row
of vanes adjacent the rotatable airfoils. The rotatable air-
foils are schematically indicated at 47, and the vanes are
schematically indicated at 49.
[0035] The low pressure compressor 44 and low pres-
sure turbine 46 can include an equal number of stages.
For example, the engine 20 can include a three-stage
low pressure compressor 44, an eight-stage high pres-
sure compressor 52, a two-stage high pressure turbine
54, and a three-stage low pressure turbine 46 to provide
a total of sixteen stages. In other examples, the low pres-
sure compressor 44 includes a different (e.g., greater)
number of stages than the low pressure turbine 46. For
example, the engine 20 can include a five-stage low pres-
sure compressor 44, a nine-stage high pressure com-
pressor 52, a two-stage high pressure turbine 54, and a
four-stage low pressure turbine 46 to provide a total of
twenty stages. In other embodiments, the engine 20 in-
cludes a four-stage low pressure compressor 44, a nine-
stage high pressure compressor 52, a two-stage high
pressure turbine 54, and a three-stage low pressure tur-
bine 46 to provide a total of eighteen stages. It should be
understood that the engine 20 can incorporate other com-
pressor and turbine stage counts, including any combi-
nation of stages disclosed herein.
[0036] The engine 20 may be a high-bypass geared
aircraft engine. The bypass ratio can be greater than or
equal to 10.0 and less than or equal to about 18.0, or
more narrowly can be less than or equal to 16.0. The
geared architecture 48 may be an epicyclic gear train,

such as a planetary gear system or a star gear system.
The epicyclic gear train may include a sun gear, a ring
gear, a plurality of intermediate gears meshing with the
sun gear and ring gear, and a carrier that supports the
intermediate gears. The sun gear may provide an input
to the gear train. The ring gear (e.g., star gear system)
or carrier (e.g., planetary gear system) may provide an
output of the gear train to drive the fan 42. A gear reduc-
tion ratio may be greater than or equal to 2.3, or more
narrowly greater than or equal to 3.0, and in some em-
bodiments the gear reduction ratio is greater than or
equal to 3.4. The gear reduction ratio may be less than
or equal to 4.0. The fan diameter is significantly larger
than that of the low pressure compressor 44. The low
pressure turbine 46 can have a pressure ratio that is
greater than or equal to 8.0 and in some embodiments
is greater than or equal to 10.0. The low pressure turbine
pressure ratio can be less than or equal to 13.0, or more
narrowly less than or equal to 12.0. Low pressure turbine
46 pressure ratio is pressure measured prior to an inlet
of low pressure turbine 46 as related to the pressure at
the outlet of the low pressure turbine 46 prior to an ex-
haust nozzle. It should be understood, however, that the
above parameters are only exemplary of one embodi-
ment of a geared architecture engine and that the present
invention is applicable to other gas turbine engines in-
cluding direct drive turbofans. All of these parameters
are measured at the cruise condition described below.
[0037] A significant amount of thrust is provided by the
bypass flow B due to the high bypass ratio. The fan sec-
tion 22 of the engine 20 is designed for a particular flight
condition -- typically cruise at about 0.8 Mach and about
35,000 feet (10,668 meters). The flight condition of 0.8
Mach and 35,000 ft (10,668 meters), with the engine at
its best fuel consumption - also known as "bucket cruise
Thrust Specific Fuel Consumption (’TSFC’)" - is the in-
dustry standard parameter of lbm of fuel being burned
divided by lbf of thrust the engine produces at that min-
imum point. The engine parameters described above,
and those in the next paragraph are measured at this
condition unless otherwise specified.
[0038] "Fan pressure ratio" is the pressure ratio across
the fan blade 43 alone, without a Fan Exit Guide Vane
("FEGV") system. A distance is established in a radial
direction between the inner and outer diameters of the
bypass duct 13 at an axial position corresponding to a
leading edge of the splitter 29 relative to the engine cen-
tral longitudinal axis A. The fan pressure ratio is a span-
wise average of the pressure ratios measured across the
fan blade 43 alone over radial positions corresponding
to the distance. The fan pressure ratio can be less than
or equal to 1.45, or more narrowly greater than or equal
to 1.25, such as between 1.30 and 1.40. "Corrected fan
tip speed" is the actual fan tip speed in ft/sec divided by
an industry standard temperature correction of [(Tram
°R) / (518.7 °R)]0.5. The corrected fan tip speed can be
less than or equal to 1150.0 ft / second (350.5 me-
ters/second), and can be greater than or equal to 1000.0
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ft / second (304.8 meters/second).
[0039] The fan 42, low pressure compressor 44 and
high pressure compressor 52 can provide different
amounts of compression of the incoming airflow that is
delivered downstream to the turbine section 28 and co-
operate to establish an overall pressure ratio (OPR). The
OPR is a product of the fan pressure ratio across a root
(i.e., 0% span) of the fan blade 43 alone, a pressure ratio
across the low pressure compressor 44 and a pressure
ratio across the high pressure compressor 52. The pres-
sure ratio of the low pressure compressor 44 is measured
as the pressure at the exit of the low pressure compressor
44 divided by the pressure at the inlet of the low pressure
compressor 44. In examples, a sum of the pressure ratio
of the low pressure compressor 44 and the fan pressure
ratio is between 3.0 and 6.0, or more narrowly is between
4.0 and 5.5. The pressure ratio of the high pressure com-
pressor ratio 52 is measured as the pressure at the exit
of the high pressure compressor 52 divided by the pres-
sure at the inlet of the high pressure compressor 52. In
examples, the pressure ratio of the high pressure com-
pressor 52 is between 9.0 and 12.0, or more narrowly is
between 10.0 and 11.5. The OPR can be equal to or
greater than 45.0, and can be less than or equal to 70.0,
such as between 50.0 and 60.0. The overall and com-
pressor pressure ratios disclosed herein are measured
at the cruise condition described above, and can be uti-
lized in two-spool architectures such as the engine 20 as
well as three-spool engine architectures.
[0040] The engine 20 establishes a turbine entry tem-
perature (TET). The TET is defined as a maximum tem-
perature of combustion products communicated to an
inlet of the turbine section 28 at a maximum takeoff (MTO)
condition. The inlet is established at the leading edges
of the axially forwardmost row of airfoils of the turbine
section 28, and MTO is measured at maximum thrust of
the engine 20 at static sealevel and 86 degrees Fahren-
heit (°F). The TET may be greater than or equal to 2700.0
°F, or more narrowly less than or equal to 3500.0 °F,
such as between 2750.0 °F and 3350.0 °F. The relatively
high TET can be utilized in combination with the other
techniques disclosed herein to provide a compact turbine
arrangement.
[0041] The engine 20 establishes an exhaust gas tem-
perature (EGT). The EGT is defined as a maximum tem-
perature of combustion products in the core flow path C
communicated to at the trailing edges of the axially aft-
most row of airfoils of the turbine section 28 at the MTO
condition. The EGT may be less than or equal to 1000.0
°F, or more narrowly greater than or equal to 800.0 °F,
such as between 900.0 °F and 975.0 °F. The relatively
low EGT can be utilized in combination with the other
techniques disclosed herein to reduce fuel consumption.
[0042] Figure 1B shows a detail of a portion 220 of a
prior art engine such as the engine shown in Figure 1A.
An outer panel 222 encloses a portion of the engine core.
The fan case 221 is radially outwardly of that outer panel
222.

[0043] Louvers 223 are shown extending through the
outer panel 222. Bleed air is dumped into a chamber
inward of the outer panel 222 and then moves outwardly
of the louvers 223 into the bypass duct.
[0044] The air freely flows within the relatively large
chamber radially inward of the outer panel 222, and this
raises challenges. As an example, dirt, icing and hail can
be impacted on components which are housed in the
chamber. Moreover, the louvers 223 make it difficult to
provide treatment on the outer periphery of the panel
222. It may sometimes be desirable to provide an acous-
tic treatment, as an example, on the outer periphery of
the panel 222 and this is difficult due to the louvers.
[0045] Figure 2A shows an improved bleed air dump
100. The fan housing 102 is shown outwardly of the outer
panel 104. An inner core housing 110 is also shown. The
bypass duct 106 is shown having fan exit guide vane
108. The fan exit guide vanes 108 could be variable such
that an actuator 114 may change the orientation to control
an air flow direction in the bypass duct 106. As shown,
the actuator 114 is within a chamber 116 defined between
the housings 104 and 110. A valve 115 is shown sche-
matically communicating with a compressor housing
112. This may be a mid-compressor case intermediate
a low pressure compressor and a high pressure com-
pressor.
[0046] Under certain conditions a control 119 opens
the valve 115 to allow bleed of compressed air away from
the compressor 112. This air flows radially outwardly into
a path 118 defined by a guide panel 124 and a forward
panel 126. In an embodiment the forward panel 126 may
be a firewall. The firewall may be metal, composite, and/
or other fire-resistant material.
[0047] In one embodiment, the valve 115 is opened at
low pressure, such as start up, and closed at higher pres-
sure. The operation and control of the bleed air valve
may be as known in the art. It is the bleed airpath which
is unique here. Control 119 may be a full authority digital
electronic control ("FADEC") for the whole engine. Alter-
natively, it may be a stand-alone control.
[0048] Due to the guide panel 124 the air is isolated
from the bulk of the chamber 116 such that challenges
mentioned above do not impact the actuator 114 or other
components which may be positioned in the chamber
116. The path 118 for the air moves outwardly of outlet
120 between panels 124 and 126. The air then moves
radially outwardly such that it exits radially inwardly of a
forward end 130 of the panel 104 and outwardly of ex-
haust 132 into the bypass duct 106.
[0049] As shown, the flow guide member 124 has a
radially inner portion 125 which extends along a direction
with a greater component in a radial direction than in an
axial direction. The flow guide member 124 includes a
turn 129 which turns the air in a more axial direction, and
then along an inner surface 127 of the outer core panel
104 to guide the air to the exhaust or exit 132.
[0050] A housing 128 extends downstream of the ex-
haust 132 and provides the outer housing for the remain-
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der of the core engine. Housing 128 may be part of the
inner bypass duct, and could be fixed or it could be mov-
able under certain conditions.
[0051] With the arrangement, the outer periphery of
outer panel 104 is continuous and may be treated by
surface treatments such as an acoustic treatment. Such
a treatment is shown at 140 in Figure 2A.
[0052] An example acoustic treatment is shown having
chambers 202, that may be honeycomb shaped. Also a
covering face plate 204 is over the chambers and has
small perforations 206.
[0053] As shown in Figure 2B, the direction of the exit
air at exhaust 132 is generally in a direction Y which has
an angle A with regard to a center axis X of the engine.
The direction Y has a greater component in an axial di-
rection than it does a radial direction. That is, the angle
A is less than 45 degrees. Of course some airflow may
have a greater angle. However, the direction at the end
point 130 is generally axial.
[0054] Figure 3 shows the panel 104 and the exit 132.
The firewall 126 is shown spaced from the outer panel
104 to provide the exhaust 132. Spacers 136 are posi-
tioned periodically circumferentially to maintain the ex-
haust 132 open. Element 200 is an inner seal land.
[0055] A gas turbine engine under this disclosure could
be said to include a propulsor delivering air into a core
engine inward of an outer core panel. The core engine
has a compressor section, a combustor and a turbine
section. A compressor bleed system includes a bleed
valve on a conduit communicating with compressed air
from the compressor section. The bleed valve is config-
ured to deliver air into a chamber where it can flow out-
wardly of the core engine at an exit location radially in-
ward of the outer core panel.
[0056] While the feature is disclosed with a fan and the
bleed air delivered into a bypass duct, it should be un-
derstood the base structure could be incorporated into
an engine with a propeller, rather than a fan, as the pro-
pulsor.
[0057] Although embodiments have been disclosed, a
worker of ordinary skill in this art would recognize that
modifications would come within the scope of this disclo-
sure. For that reason, the following claims should be stud-
ied to determine the true scope and content of this dis-
closure.

Claims

1. A gas turbine engine (20) comprising:

a propulsor delivering air into a core engine in-
ward of an outer core panel (104), the core en-
gine comprising a compressor section (24), a
combustor (56) and a turbine section (28); and
a compressor bleed system comprising a bleed
valve (115) on a conduit communicating with
compressed air from the compressor section

(24), the bleed valve (115) configured to deliver
air into a chamber (116) where it can flow out-
wardly of the core engine at an exit location ra-
dially inward of the outer core panel (104).

2. A gas turbine engine (20) comprising:

a fan (42) delivering air into a bypass duct (106)
defined by an outer fan housing (102) and an
inner core engine panel, the fan (42) also deliv-
ering air into a core engine inward of the outer
core panel (104); and
a compressor section (24) receiving air from said
fan rotor, a combustor (56) and a turbine section
(28); and
a compressor bleed system comprising a bleed
valve (115) on a conduit communicating with
compressed air from the compressor section
(24), the bleed valve (115) configured to deliver
air into a chamber (116) where it can flow out-
wardly into the bypass duct (106), with the air
exiting the core engine at an exit location radially
inward of the outer core panel (104).

3. The gas turbine engine (20) as set forth in claim 1
or 2, wherein an inner core housing (110) surrounds
the compressor section (24) and defines the cham-
ber (116) between the inner core housing (110) and
the outer core panel (104).

4. The gas turbine engine (20) as set forth in any pre-
ceding claim, wherein a flow guide member (124) is
positioned within said chamber (116) to guide the
bleed airflow from the valve (115) to the exit location,
the flow guide member (124) being received in the
chamber (116), and the flow guide member (124)
separating the chamber (116) into a bleed air portion
and a non-bleed air portion not receiving the bleed
air.

5. The gas turbine engine (20) as set forth in claim 4,
further comprising at least one gas turbine engine
accessory in the non-bleed air portion of the chamber
(116).

6. The gas turbine engine (20) as set forth in claim 5,
wherein the at least one gas turbine engine acces-
sory is an actuator (114) for a variable vane (108).

7. The gas turbine engine (20) as set forth in any of
claims 4 to 6, further comprising a forward wall (126)
positioned spaced from the flow guide member (124)
to define the bleed air path (118).

8. The gas turbine engine (20) as set forth in claim 7,
wherein the forward wall is a firewall (126).

9. The gas turbine engine (20) as set forth in any of
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claims 4 to 8, wherein the flow guide member (124)
extends with a generally radially outwardly extending
component and then turns at a radially outer location
into a generally axially extending component until
reaching the exhaust (132).

10. The gas turbine engine (20) as set forth in any pre-
ceding claim, wherein the compressor bleed system
bleeds air from a midpoint between a low pressure
compressor (44) and a high pressure compressor
(52) in the compressor section (24).

11. The gas turbine engine (20) as set forth in any pre-
ceding claim, wherein an acoustic treatment (140)
is formed on an outer peripheral surface of the outer
core panel (104).

12. The gas turbine engine (20) as set forth in any pre-
ceding claim, further comprising a control (119) con-
figured to selectively open the bleed valve (115) to
allow air to bleed from the compressor section (24)
into the bleed airpath.
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